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(57) Abstract: 

PROBLEM TO BE SOLVED: To easily regenerate an 
imide catalyst deactivated by use in a reaction. 

SOLUTION: An imide catalyst of the formula (eg 
N-hydroxyphthalimide) deactivated by use in a reaction 
is regenerated by treatment with hydroxylamine or an 
acid. In the formula, R 1 and R 2 are each H, halogen, 
alkyl, aryl, cycloalkyl or the like, R 1 and R 2 may bond to 
each other to form a double bond or an arom or 
nonarom. ring and (n) is 1-3. The deactivated catalyst 
includes N-hydroxyphthalimide, at least part of which is 
changed into phthalimide and/or N-substd 
oxyphthahmide by use in oxidation, carboxylation or 
nitration reaction. 



COPYRIGHT: (C)1999,JPO 



(19)B*H^it (J P) (12) & §fi jfi Q ( A ) 



1-188265 

<43)^»B ¥**H¥(1999)7m3B 



(51) IntCl. 6 
B 0 1 J 31/18 
31/40 
38/12 

// C 0 7 B 41/08 
43/02 



www 



F I 

B 0 1 J 31/18 Z 

31/40 Z 

38/12 B 
C 0 7 B 41/08 

43/02 

»*«<D&13 OL (£13 M) 



(21)fflH#^ 


ttH¥9-3590i3 


(71) WHA 


000002901 










(22)m«B 


¥JE£9<P(1997)12J326B 




















^»JMe»*H»T40- 6 -207 






















(74)f$BA 


#s± mm as* 



(54) [3B9l0>fc*M ^5 F#«j«(7>Wfe^i3 ( fc£Pr3 F&«fit£ffl^fc&ig:/n-tX 



(57) 

ties: (d -e^stbs^r $ K3R«& 

(N-t KfciT) SrSJfcf-fftU ifc 

E-Y 5 K3MfcKE«r??£3-B:S 0 *jS*«Efctt, «*tf» 
N-t KP*i/7^;WS KSrSHI^ */^^r^/WbX 

0*HL m 



X 



J. 



ttXtt^SlfittoaiSr^jSL-CtiV'.. n = l~3) 



(2) 



1 ] TIES; ( 1 ) 

Kill] 



X/-° H ] 



( 1) 



(iC*, R'Xt*R« 15]— XfiS^oT. 
-?•> ^n^vli^ TVl^/l^ 7!)-/H> -^nr 
^dr/Pg, t Kndf->/Wg, T/l^dr^g, #^5tfdf-> 
/i-S. T'/i' /wsiK— TV^lSr/TL., R 1 

li^flStt«i^«LTtJ;V\ n 1 ~ 3 CDgffc 

[fM?JS2] S (l) {d^ttSR'SO^R 2 ^EVMi 
LT^WSlfcSUi^arftgJH*© 5-12 M^£r^f£ 

tlf^3] TIES; (2) 

[ft 2 ] 

X/-x1 (2) 

_ 0 

-?\ AD^yg^ nvitjvm, ry-zi'i, -^ar 

/udr/Ug, t Kndf~>/i^, T/i'^v'S, */l^jff*-> 

T/P^^v-^/W/K^/i^S, T^S^L, R 1 
Xt/R'M:EVM::*S£-LT-B*££\ £fc»«Sr«lJH4x 

[lf*^4] TIES; (3) 

Ht:3] 



X C >-oy1 
0 



(3) 



-f-, AD^ygf, T/l'df/Ug, 7!)-/l'S 1 ->^D7 
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2 

^ffiLfctt«E^T-^S-f-SI«^lfE«ro^ 5 KStt 

[ft#JS5] TIES (1) 
[ft 4] 



(1) 



^S, TA^dr^/U^/US, Tv-/US£tPU R l 
2WRM*£^fcft£-L-c-«|££\ Sfctt3?*8ttx 
UTt> J: v\ n 13 1 ~ 3 <Z>S*fc 

o T, mffEifcS Lfdttj&S: t Kn dr ->/P7 $ >XJ*^T- 

[IS*«6] TIES (2) 
20 [ft 5] 



(2) 



R2" n 
0 



Kfc£-£rT, TBEiS (1) 

0 
it 



: % 0 N— OH (1) 
0 



(5£f\ R\ R'&t/nteftufStf^C) T^^tt^-f 

[»**7] T!e5£ (3) 
U£7] 



0 

( JL /-° y l 

0 



(3) 



50 



3 

toILt, TIES; (i) 
Kb 8] 

: % H N — OH (1) 

0 

l?S#Jg8] TIBS; (1) 
[ft 9] 

X/-oh| (1) 

0 

KJSt-fl--rRj£xg > Rl^:xe^^:*3V^T^^KUfcKl£^ 
fc#l*^5#«Xg, EJSXSfc:*5V^ifc 

ii^Kigc y ^ ^ /i^r s y i^-r ^ /^xa&^tf 

ffr*-$*fbRJS, #«KKSr-i6ft:«**5J:r«*i:S: 
l o ] fiWJEKas, ( a ) 7Fmti£&<D9tm 

nmc* ^vusxwt* ^ wx&frtnt&m, ( b ) 

^f^^SrWtSBWJXIill**^*, (c) 
f4l^^ f^S^tt^ ? U'ySftf t Sfc^ft, (e) # 

a* (f ) *Sft*»^&arfnfc-aTfc«»*aB8iB 

l 1 ] ^JSlgC^^r, LTV S K 



< 3 > 4#&f§^ 11-188265 

4 

1 3 ] TIES; ( 1 ) 
lit 1 0 ] 

I /-Oh] (1) 

0 

10 As*/i>m s t Ko^^S, 7/^n^^ 

/^S. 7^3^r^/l/*=7l/S, 7^S^/Tt, R 1 

«:«-*■) r*«^^^-r^ K**a<z>»ttT-e^«iSft«r 

20 «Afc*«fls^4fc<o«itig«o 
[0 0 0 1 ] 

[0 0 0 2] 

30 LTf^ffl-T^r hte%HbtbX\,^z> 0 ^ipg- 

3 8 9 0 9 #4*«H;ifcJ;, *&J£(D4 % Yit&mxm$L&tl 
r/U3—/u* fetter £ htm 

fcfc<DMmh&lC HufE-f ^ K^ffc^*^, S*JDim;i 
40 *ofejf>, KlStcfflv^«a**<z>**Sffi:*J-yiJ->r 

[0 0 0 3] 

ffiM&mm&%m:m-rz>zh\z&z> 0 ^m<D^h\^ 

50 cog^fi, ^> KIftfeI^fflV^c^$W^og^^t 




5 

[0 0 0 4J 

mmzMik-tzfrzxD^m Suisse 

(1) 

[0 0 0 5] 
[ftll] 

r,, Pi 

X/-0h1 (1) 

0 

^\ ^n^^JBR^ 7^^r^S, 7y-^I, i/^T 

K**«o?¥to&ffiSr«tt'rs 0 it (l) 

v>Tt>i:v\ iffifBS£;frjfci£*5^-c\ TIB^C (2) 
[0 0 0 6] 
[ftl2] 

0 




(2) 



6£fcfcJ:5IMre§\ TBH^C (3) 
[0 0 0 7] 
lit 1 3 ] 

0 

( X/"" oy I <3) 

0 

r 1 * r 2 . y, ntemmtmt) xm$i%z> 
(i) 5 h'mmmzfrfc^m^^xfkfeisfz 
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6 

a-*-*ft.3ffiR«4:fll*T^^ 0 *3BW«:* £<bM, mils 
X (2) tg^Mft^H Kn^/i/r^ytSrK 
/&£-£T, huIB^C (1) T*m$tiZ>>(* KSHfrfr4*Sr£ 

(3) T^$ti5ft^^ST«LT, sulEst (1) 
* (l) -C«*lx5>f 5 K**«E^>#aET-e^«S«S: 

fiaSKft-rRjsxg. ^^xsic^t^l^ 

* * T # Astf * i/Asfc-t £ $ Astf * i/Mkfcfc . *5 
20 Sr^Sflsg** (b) ^fi/yl^t^^iXM 

(c) t^mmm^^-t^it^m, 

(d) »«KttI||©||8llW4t ^ f^SXtt^ f ^yj 
£#"t-5ffr&«^ (e) ^/^=/uS<^»ffi«flJffi^j?«^ 

^m^-r^vc^m, ( f ) *aft<fr** if 

#s 0 Kj&xai-^-c, ur-r s K»««ci* 

^*«fflESrfflVNTfc<tv^ «j«j&i:LT, Wt2Ai 

fe»W*ttfc^*< i fc — «^*&^tMfc^«l*if«: 
«ffl"C*5 0 #*Wtc:ra\ Suisse (1) T?«Sn*-fS 

30 h^mm<D^Tx^mmm^R^Hir^mm. str 

IBRIS L- fcfi j£3y*4fc i: i: S: i~ 5 5ME « 
fix S(rffi^Tjte»Lfe««S:t Kn^W5>*fc 

[0 0 0 8] 

I38M«>*lfc©»«l [-T 5 K5R«ME] BJIEsC ( 1 ) V 

40 5^nyy^iat 3^^, ft*, **J3J:t57s/ 

/K t>, ^y/ntVK :/^vK V^/K s 

— Zf^-A^^ t—zf^-zi'^ ^^^-/K ^^F-^/K 

/i-, ?vK ^^Sft if co^JISc 1-10 aftcojiC 

[0 0 0 9] TV—frmia** -7^~;vm, t7^S 
50 /K V^n^v'/K v'^n^^/uS4if^*ix 



(5) 



7 

t-^h^r^ ^V^/l'^v', ^^^t^VS 

So 

[o o i oj r/^n^^/^-^Sfcf^, #j;ti£, ^ 

T/l-^^rV^7/l-7K=./WS^^^tL5o Lv^T/l'=^:*- 
^;fc/l'^~/l✓£i;:teT/l^3^ i~6g 

[0 0 11] Tis/vmt LTf3\ #J;U3:\ */P*/K T 

0 

o i 
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8 



* [0 0 12] mffEBiftSR 1 St^R 2 f3\ 3U*#l# 
oTi^TfcJ:^. i!al25£ (l) fc^r, r 1 ** 

Xtt#3ir#*tt«)||lS:?g*LTt>J:v^ #*L,v^Sr«£ 
ttXtt**#«it«tt5-l 2 81:6-1011 

10 ^«*^cOB*SSr*LTV^Tt £^is9 ^TAst^m 

if) . -<yfyi, t7^i/yi/^^iM^tLT 

[00131K LW 5 K**«E^tt, TEST«S 
[0 0 14] 

lit l 4 ] 



B2 



x N— OH 



(la) 



(lb) 




R3 



Sf — OH || 

R6 0 | 
(Id) 

(it*, R 3 -RMi, ^-IfmoT, zk*®^ 

R 2 *5J:^nfiftul2C^C) 

fiSR'- R 6 te*51^T, TV^/l^i^ 

07/^/uSiia«O7;^S, «f^**i-6g 

«or>^3*i/as, »i:«*«i-48«©tti[7A'3 




(le) 



40 



R3 



N — C 



R5 



50 



u R6 0 

(If) 

[0015] ffirffist ( l ) "CS£*L£-f * Mt&mztt 

*U ^h^t Kn*|* 37^/1^ ^^rf-t Kn^Tky^ 
A« (1, , 
1, 2, 3, 4 -i^ h7*/«y» 

fn^y^hK, JteM y h«N 1, 8 ; 4, 5-^:7 

9 wr hy^/^>m~mykm^t*(D^mm^m^^ 




9 

fi, #Jx.fi, N-t ^ N-t K 

n^WV^; h\ N-t Kn^rv-^^iM: Kp 
^/I'K'f * h\ N, N' -i^t KP*^a^*t 

h7^*y»>f 5 h\ N-t 
5 h\ N-t Kn^rv'T h5/p J t7#A#>f 5 h\ N 
-t FP^rVr F7^dd7^/^ ^ h\ N-t Kp 
*v"^ 2/ ^ K> N-t Kn^ry/^ ^ -/^^ ^ 

h\ N-t Kn^rv'hy^ y y * h\ N, N' - 

Kn^yt'D^yy h^U\ N, N' -v?t K 

tl5N-t Kn^rW * Kffc'fr*, W^-ff, N-t Kn 
[0016] rtoj: 5*-f 5 Kft*»»4*llEfi&tt36SS« 

±5*R*W4. #Jx.fi, ^Mii^^WSSS^) 
®Hb, — »fbiK*AV»*^J:SW«SSt^^A'7i?dif^ 

[0017] [KftRjS:] iulB>r S Kft^ft^ffflET, 
^i^S^^Sffrfrtt, (b) y^i^SSrfrrsiig 

mxitmmmit^m, ( c > y^^m^^-rsfb 

2.—-?7~ls, ^v^xy, l -/<yf 
^, 2 -^^v, ^y^uv, 2-^ 
1, 2, 3-^p<^/U-2 

--fy-y, 3 ~^^ri?>, 1— /rV, 2-—^ 
V, 1, 6-— ^^V, 1 -^y" 
V, 3-^7^, 1, 7-^^^xy, 2, 6-^- 
^^^^ 2 — y^/l*— 2 — r^V, l-y^V, 2 

v^>", K^hU^^, {/yf^xy, ^v-r*^ 




WW 5 ? 1 1-188265 



10 

[0 0 18] (b) ^l^S raStSWb^tt 

(bi) i: LT»i. 0JxJi, ^D7Wyg (v-^u^ 
p/O, i/fn-ffis, v^n^i^v, v-^n^v^ 
>% v-^ t3^drih>-, ^f/l/i/^n/s*ty f l, 2- 
v>y ^/I'v'y- a^^rif V, ^ y/a t>y^ 

y*^:/, y^pyty, v^u^v, v^ok^ 

10 is frills, */9 tt^^VrXls, is?v&?#y*# 

IS) , y^7/^yl (v-y* n^u-^, -stxi^T- 
Zs, is#xi*<is*rls, ^n^ty, 1-^^vi"- 1 
— Vy* n^3ri?:y, ->y* n^^x^, i^y" n^y- 7^:/, 

©c,, 0 y^7/^y|) , y^7;^^xy| 

^^i^ji^, v-^ n^-^ ^ v^^^, ^pf^yxy, 
■^^n K7^ yx y * C 5 . M y ^ p 7;i^^ yx y 
20 «) , vT/lsji h y xyf^ y^D7^rh7^ 

S (^t KPt7^wy, >fyry, 

[0019] (b) ^^u->s**-rs**«fb^w 

(b2) i-^, S^T-, KXRf, tt*«^3&»&»ri*b 

JS^Sr*-T S 5 Xtt 6 b^-^ 
«*»fb^*, 0iJx.fi, ytKP77y, 7h7tKn 
^^V, t°^y^, v?t KPt°7y, 7F7t KPt 6 7 
30 t°-<yv^, t 0 ^^^^, t'py^y, ^rf-^^y 

[0020] (c) tnsmntm* (tirVis^m) & 

fi, ^y^y, ^y-^^, -ry— ^-^^ f 3-y 
^vw^^:^, 2, z—*J**f-A''79iSi 2-y^/v^ 

^rf*^, 3-y^y^^r-^V, 2, 3-v?y^^>-^ 

>^ f 2, 4 ->?y ^/i"<zs#is 9 2, 3, 4-hyy^ 

40 /^^^^, 3— ^^/U^V^V, 2, 3— v^y^/W^ 
^rf->-, 2, 4 -v^y ^-/^^r^^, 3, 4-^y^/U 
^^rf->-, 2, 5 -i^y ^/^^rf-^, 2—^X2lf/U^ 
^r-^V, 2-y^/l-^^V, 4-y^yl-^^^^, 2 
-oi^/^^v, 3-3L?-A,^zf#is 9 2, 6-v>y 

2-y^/M-y-^y, 3-y^/^^^ 
2, 7-v^y ^;vir9$ 2-y^/uy^^*if 

(7*9y, ^ttKp^y/y, 
50 >\ y/i-7K/^v, t^/vy/w^V^^, y/i'jR^-v^ai 




11 

mty^mm. /l^z/w^V, 7^y^y, 

-*ls9ls % 1, 3 -i/^^^T^-^V-^^, ^J-jVT? 

>-^y>% /-K/i-^/i-r^^^ v, hy^D [4. 
3. 1. i 2 - 5 ] $^#i/%;¥<D3m#:m<k7kmm, 

y^hyisfn [4. 4. 0. I 2 - 5 , l 7 - 10 ] Kt*^^ 

t°^v, y>-h-/v, ^^x — #VM^ 
^y^^u^, yyhy^« *^-g-^tv-5o 

[0021] tftiz^tj-i/mmm* (y^y^>-g) 

[0 0 2 2] ( d ) ^SISttW^BIftSBffifJ:^ f;i^SX 

ify^, ^y>-, y ^/i^c^-/w<vif ^f;i/t7^u 
AsTis h^±> f h!)^Wyh7ty, v^yv* 

t 0 ^^, y Wnvy, yf;ut°y^y y 
^) , >>y fvWfc°y , h!)^f;H: o y 

v?V (ny^y) , xf/n^y^y, ^^dp/yy, 
y^/W:xK~/K 4 ^yf>, rh7yy, 

7;uti/y*« *if^fi»J*t?#5 0 ffSLVMfrfrttt- 
f is i^/Hfc ^ y f;Hx fi^f i^yS^ -5 f t&¥o 

[0023] ( e ) *^3j?=^SOB»«Sffi^ (is&tt) 

y^vg^W^Sft^Kite, r^ft k«, 

a, *A-#^»xtt-t if ^***LS 0 r/i^ 

/ut°tyr^rt K, ^f/vr/^ft K, >fy7 r ^ 

K, ^/fyi/7^ft K, it^^^TA^fM K, y=/u 

h\ -^n yT/i^r t K, ^/y7/l/f t 

xr/^e k, t-*tas?\i Kfcif) , mmmr/ur 
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[0 0 2 4] ^hvS^rLTfi. IBJWK^hv* (Tir 

hy, ^ ^/l^^/i^ h y ^/U>f y tVW>Jr h 

y ^vu>f y^f^-jv^r v is, y ^/u— t -zfj-^tr v 

2 - ^yy, 3-^;y, 2-^*i>-y 

3- ^*^yy, 2-^-?* sis, 3 y°^y 

4- ^yy, 2-i^yy, 3-^-^^y 
is, 4-t^yy, 2-yt;y, 2-t*#sis%: 

if) , WR^'hi'S (^n^yy, V^n—^rf- 
10 Sis, y J- As*/ 9 n^^r-^y v?yf/^n^f 
/y, V^n^^y>, /fy^py, i/9x2^79S 
l/, ix^n^-^^y^, i/^nytyy, i/^Df^/ 

is, y ^AsTy-vis* J is, Vt^AsTp-vls* J is, 

y^h^^^f) , ^mmtrv^m (7tF7xyy, ^ 

20 1-^-^, 7/^1x^-9-^-^* if) *ifdSft[^T?# 

^■r/^jfcif) *if^W*"C?t5 0 
[0 0 2 5] ( f ) 

fctt-?r^R«flcftifdS-&*tbS 0 ftft^xyStLT, 

a, /5-^issi= h y/^i it, Wx.^, (y^) 

30 y ax h y^*ifdSW*StbSo a, 0-^Ft&?P 

(y^) r^y/u 
is, v/i-m=^s\^/u, (y^) t^vast 

[oo2 6] ^jxfe^aftictt, a^ftstftx. «*. 

/^S, y/^^^hS, T^=^iX^/U 

^^/i-s, v^7/^t ry— /^s. 7-;ys, 
i^7^ys, % ass**.{ Asm. - b*m, isTsm* 

40 T is/um%: if ^SfilS: L r V ^ T t> «£ \f\ 

[0027] mR<Dmk\z.mmzti&mm*. m&mm 
^fflv>xt>j:<, mm. ^y»?A, tas^is^ -&titm 

l-ft?CT»«-C#, If l^H^lt, 0. 5 

^/H^± (Mx.fJ % l ^e/P«±) , ffiL<tti-io 
50 0^;i/gSt^5 o SK^SLTiapJ^/K^RSISrfleffl 
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[0 0 2 8] mkfrfclC%>\,^T. BufE-f ^ Vik&fyKDm 

LTO. 000 1-1^ (O. 0 1-10 0W 
%)s£f*L<teO. 0 0 1—0. 5^t/K 
L<tt0. 0 1-0. 3^-/l-m^T*fc«9, 0. 01- 

[0 0 2 9] ^bS^i^f^^^ffl^rt>J:v\ 

Jg^LT, &Jgrt^4£>, 2 AJJot* 

^v-^A, #/i^>^A, ^Fnyfj7A, ^y^A& 
if) , S^Stg^, ^WS3B|^7C^ (*?fSfB, 

"iXlj:za^±a^btTtfflTt ^ 0 itugfrS 

£f£, ^^v^AS c , -f^hy^AY^ 
^La, ty>)ACe, t^y r>ASm^^7^y 

^) , 4 AW^tcM (J-$l/T i , i/yl^ ~ £AZ r x 

^Nb, ^^Ta/i« , 6AK7ci (^nAC 

iff (vy^yMn, 7^^^^Tc, ^^R e /^ 
4T) , 8^7cSt (@:Fe, /I'jr -!)ARu, ^.X^A 
Os, n/^^co, nv?^Rh, ^y>?r)^i r , 
^y^Ni, /^v^^Pd, 64Pti« , IB 

fejbm (&icu, iA g , ^Au*if) , 2Bs%i 

6Afe|, 7A^tc^, StfcTuM, 1B& 
[0 0 3 0] fttttttt* *IMk**if"C*>o 

#y») xtt-t©**if-cfcs»^5*v^ 

[0 0 3 1 ] affSr^fig-r-SKffi^t Itli, OH (t 
^g&^T/l^^f Tir^/l^ (OAc) , /nt 0 

2, Tir^vKTi? h-?- h (AA) , v-^n^^^ni- 
/^S, l&gf, ftSl^eif^Noy^lH-T-, CO, CN, gt 
H 2 0 (T = ) , (m?Lt£s vyz? 

©JWk^ft, nh 3 (r>^>-) , NO, no 2 (~ 



®) ftfl^ 1 1-188265 

14 

fuyhyr^v, t^yv^v, 7ityFay^^ 
^TfcJzi^o #SLv«flm;iKi\ «*.ff, oh, r/i- 

/UT±h-rh, ✓m^v^, CO, CN, H 2 O (T 

H 3 , NO z , NO, Sr*«>T****ft^ft^*ix 

10 ttH-c»«-et. SIl^;H^U, 0. 0 

0 00 1-1^;K iftK^O. 0 0 0 0 5 — 0. 7 

^e/K £ *>t;:jif£L< teo. 0001—0. 5^/M^K 

"CifctK 0. 0002-0. l^SStfc§i^^# 

v\ a: (1) «sft5>f5 h*mmm\ztt-tz>mmm<D 

M^H >f * K^llWSlt, #J«g£o. 
0 0 1- lO^K jf*L<H0. 0 0 

KIWi^W^Lt, t»tK±TJboto. l-e 
^HT 0. 0 0 1—0. l^/K#*L<fcfc 

0. 0 0 3-0. 0 8^gS) T?*>S^S»*UV\ 

[0032] BMkKffitt, a*, RlSlc:^^*^r«» 
^fWW7; K (DMF) , y^f^7t N7 ^ 

30 K&if<z>:rs hm t-^^y— /k t-7^/^^ 

[0 0 3 3] S/t^r^n h ^H^ffftTTfT 5 i , 
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mat («Atf, mm> oi& y^«**r) 

[0 0 3 4] R^fiS!*. 0-3 00t, 

L<fi3 0~2 5 0t, * 5>fc*F* L< fc*5 0-2 0 0 
^gtfTfc*), ii3t7 0-l 5 OTcaft-CSlSi-SS^ 

*DfiETt?EJ£*^S»^JJ:j4 % ffifjf, 1 - 1 O 0 a t m 
(0U;ttf, 1. 5-8 0 a tm) , ffiL<tt2-70 

T\ Mxtf, 3 0»-4 8fifB, £?;£L< f*l -3 6B# 
BO, S L< 2 — 2 4 WsMS«©ttH^t>iSS 

s 0 (a) ^mfu^(omm^m^^^/um^ 

^Sj5S»A*Jxfcft-frftdS±^^-t-5 0 (b) 

^^yy-^^-rso (c) *^mmm*tt^-tz> 

^»A*tbfcfl2^*^£fe*-*--5o (d) ^#f£tt 

fig-r^o (f) *«fk**©5fe, 

^R^ttSrRftrTSt. 3, Kn^nf 
^=hy/K 3, Kp*^p t'tyR*^ 

[0036] bli&»7&. Rfctkf&mz, mmnxm, 
sib, «no, 

[0037] [^/V7K^v-/wbs^] gSfE^r ? Yit&m 

«fls**S (flHKK£<bk*& # 

IS (a) ^fiaftfe^»S»tfc{c:^^S*^:«7«^u 
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vxsr^rrsft&tt* (b) ^i^ssr*-*-^*;* 

tt***^*, (c) 

(d) *#J^«^S^<Bffil-y^**fc»i^^ 
(e) */^=/^*<oBS!»ffi: 

10 tLTtt, ^le^fb^iC^^r^L^^^^^ 
JUT?**,, #SL^»«Efctt % 
^^yg/rf) , ^n^Wb^HbzMSf ^ 

[0 0 3 8] flffffi-f 5 Kfb^ft2KJ«lb««E«>ttffl*tt, 

[0039] -mikmxnmmmi*. «*«r, 1 * 
20 /w^ui^± 1-100^) <Dm 

1. *&i:ff4L<fi2-3 0^/vg 

to. 5^/1-i^Ji (M^fi, 0. 5-10 0^) % $f 

^*JV^"C, ii*Jft^-^fb^mX^m^fflV>-5S^ 

30 [0040] -mimm (co> (o 2 ) 

JEv^ttffl, 09*. co/o 2 (^e/uit) =1/ 

9 9 — 9 9. 9 9/0. 0 1 (0J*.fi, 70/3 0 — 9 
9/1) etf^»SH^&»W-C#5^, ^i-»LT- 

fJ^fi, CO/0 2 (^/Wfc) -1/99-99 

/l («x.tf % 1 0/9 0-9 9/1) , *f^L<(^3 
0/7 0-9 8/2, Se>^#4U<tt50/5 0-9 
5/5, »i:6 0/4 0-9 0/1 0 8*t*)5 o 
[0 04 1] Kigjafttt, >f $ Kft**^Kff ©«HIj: 
40 JCCT, «*.tf, 0-20 0t, 

0^ (Mfctf, 10-120t) , S5>iiff*t<ttl 

o-ioot io-8 0t) a*o«£H^fe 

[0 0 4 2] Hff8E*/u#*^/Hl:SJ£fii «fc 9 , 
/^4?*^ai^*AS*bfcft*»35S*rii-r6 0 W;tri, 
(a) - (e) Sr^/l^#*^/Wfc;Rl£^f*i" 

50 ^S^^^iC^/^^rV/l-S^^A-e#5o «M-, 



(10) 
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*h (c) <D*^^mmm i f'*m-tz>ik&m, «*ff, 

tf, StB. IKS, ttttk sw, * 
[004 3] [~ h nftKiS] mrie-f ^ Kft^ftcD^ffi 

SfcSiStffr&ft, T/i^-zHg, ^-^vi^ m^/u 
5o ff*H/^I(Uj:, ffij^tf, hJIS (a) ^FfiSUg-^ 
ft, (b) ^^u^SSr*^5H*Xtt**aifk'fr«i, 

(c) ^^mmw^^m-t^it^m, (<n 

ft, (e) ^/^^/^<©»S«pffiir^^u^KS:^i- 

&*Rft:»f*, S: N, O y 
(^xfil3((i2©lS, ytel~6<Z>S«£r^-r) 

T, xdSl-C*>5»^ y ttiifflr 1 ~ 3 ^ISTfe 19 , 

J; Will n 2 o, no, n 2 o 

,, N0 2 , N 2 0 4 , N 2 O s , N0 3 , N a O,# 

[0044]^ U^SMMbfcfcte, <MWfc-&* 

(N 2 0) Xt^—KftK* (NO) 3&>k»lRi*;ftfc/J>;fe 

mmmitm (#^n 2 o 5 ) x^n 2 o 3 %±&&k l 

T#triM*SMt», (no 2 ) x\zno 2 

N 2 o 3 12, n 2 o&O^/xttNO t»*i:<z>Rl6"e* 

*S*Sri:lcj;9Big'C#5o *<0fc», N 2 o s £ 

Tt)<tV\ 
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£T, ffilxJi, Ot-l 5 0t, &l£L<}Z2 5-1 2 
St, S£M#*L<«:3 0-1 0 ot:g^©i^^ 
10 »«-c#s 0 *j8Bo*Stt, JtttWfifl, ffiJ*Lf£, 2 

0-6 ot-efcoTtnwfciifTi-So K*BE*jte, ii 

[0 0 4 6] mffS^ hnfbS/Ct-i: 9, SIl^FnS 
(a) - (e) Sr=hnfbKli£^#-ri:, ^^S«L 



20 JDR^S:*i-5^ 



^T-(c:^7^>^S^R^^^A*n, ffijx.tf, 1 
h d 7 y ^ y ^ i^^/l^/f^r ^S^f ft^ 

mto&mvtm^sk, iiii aiB. s«g % ma. mm, 
[0047] rcoj: 9 (c, mriE>r ^ vik&m^ mit, 

-efc5 0 L^b, ±|B-< ? Kft**S:««Ei: 
* (2) T**^n^»ft^ft [ffilAff, (N-«Bift) ^ 

^»] , mflE^: (3) "C**ix5ft** («A«r, n- 

ft, ^ Kfb^ft^iS^^^^/^^^c^^ 
*ft (ffilx.tf, ^^/^, «*7^/^K*ir) 
{bL, *«EJS&ttds*# < ffiT-TSo * (2) 

40 (3) fc*3WC, **SS:*"rYtt, S»4iLTffl 

[0 0 4 8] [>T $ K*«k«t<Z>Sto6r ifeJSt VS^KB] 
4 r i ^ J: 9 fkIS Lfc«MB>f ^ K3Rtt««r«£-*- 5 fc 

50 /uT^>xttKT4aa-t-s«!f3iKas:«x."cv^ 0 
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swste^t&ft* huib^: (2) xra (3) vmts 
^BtriBS: (2) ^8£;h,£ft^»*^tr«^fcra\ t k 
^BffiES; (3) T^$tt5-ft;^^tf«^^fi % 

[0049] ro^«fe|^*5V^r, 3fefi&«3K«r^tfKrt;JS 
*»jKS^«-LTfe J: <, fiJSjB^jfca* 
ffl£ft, «JHtf># 
#Jx.tf, ttii. ffiKL gg®, fr&ttk 
i5»*Lfc», ttKS^tt (ttftK<g«) 

[0 0 5 0] ^attj&^S^&JiW:, M^fl ifeffiftfefflE 

if , R^JIiKSCt, S 

[0 0 5 1] ^I^Ltft *;mW«*0ESrffl^5£ 

^ 9 is ^(ommm^tT^mm ; is? 
*if^*tL5 o «jBttt*sft"cxf±— aais^brffi 

[0 0 5 2] tKo^vr^tim aSBtol: K 
* ^S:fflv^T>^>J;^\ Buffi fc Kn^^7^yco 

ttttttu flitttt. y 

rtt. /kSffc-*- h y y 9^ft^<or^ 

v&mv>7kffikm ; 7kmit^ir*zs5j*^ i&mtxtvis 
v&izaiDTA'* y ±m&mo>*m\& ; h y * 
a * i*co r /u* y &jb ; ££S£^ * a ft ^ 
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a: (2) at/ (3) ^fb^*©tt*i*/uic»LT. a 

Sr. 1*/Ha±, »*L<fil-5^/K ££>M#£L 
<tel<-2^/HSft-Cfci9, 1 — 1. 5^/1/ 

2-1. 5 *eAs) fi«-ca>3»*as*v\, ft*3, 

io [0053] 9tmmm<on±i&m\cm^^mt ttii, 

7yft*j|f, *{b7k*. ^jyfl:***, 

mm, mm, y ir<z>ss«« ; ^ 

^V^/U/^Vg^ ^v^/i^^g^ "^■tfi^/U/fc^ 
P- h/^>-^/^^ft^O^^7^V^ft^50tJ 

tt, BtiBS; (3) ^fel^W^Lt, l 

Kiii-2^gir^o iiffiiM^Ltffi^ 

20 ott ) J:< > Tk^fflftfi, BulS^: (3) <Di\&mX* 

[0 0 5 4] t Kn ^r^r ? yxiiSi;: J: Sftiia* 
fi, 0-10 0tgt, ff*L<tt5-50t 

^-xrfc^o jfeffittliE^s^ffljas^. II l 
0-4 0t6S) T*fr5»^39S#v\ tKp^75 

30 Sii, BfEk ttffl, B H B tff, H»fi*iffcJ:9, ?¥^Lfc 

MiKaw a; (1) T?«stu5>f * K*«jK*$ 

[0 0 5 5] [>f $ K5R{fc^»0«Jt*tt] *$&W<D^ 
5 K^L^oSait^&Tfi, Bfrffi* (2) T?*Six5 

40 IBS; (3) tfSSixSft^iftSrR-Ctoai-So * (2) 
^fcfi (3) t^JHSft^li, fflTlS05j;5t^ * 

(1) tt^^-; K^Yk-fr**, BMfc, */i^tK*v 

(2) "CSStvSYb-frfti: t Kp=^^7 5 ^£coR 
iS. (3) ^*S*tSfk^i»o»^J:5«L3att. 

ttig, mm. ttW, Wft*44T. 
io H^m^itf^J: m/ie^: (l) X~tt£tiZ>4 ^ 




(12) 
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[oo56] immik&^mm^K^xRTfmmm 

B] aMgW^KJS^o-fe^tt, *ao>»«T-c<o*«* 

B« #HH£«, H^SSHtsit/y^^^ikSr^-C 
[0 0 5 7] KJSXSTfi. VI J:5«|&$ixfc# 

Tfi, mfiE^fHiisi^ ffitemik&j&, x/istf^isMts; 

atj^w* if) , w^njjct, 

rf. ffiig^g, »it£B* ^e^e, tttugB* e*s 

5o ^K*ixfcSlS4:j*Wtt, ^ ^4 £i§ CTIUiKS 
*K i^ff^/SCT* e>f^«88SttS 0 »K*ixfc««E^ 

[0 0 5 8] S£X&-?tt. fflffi<z>S£3£BSM£JB U 

«Bt*K«?xa«i:yi^>f ^>o^rs 0 n±tm<oyi}-<{* 

fr5rfcas-e*5o y^^/^itUfl Mill 

[0 0 5 9] 
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ft-ett, K*«a«:«**#a'CiR*J:<«J6T# 
[0 0 6 0] 

10 3IJ6#J 1 

^^^r^rtt-t Kn^rv';vr>y«l2NH 2 OH • 
H, S O, (1. 03g, 6. 3^y ^e/V) £ Atb* 1 

*tfc**«fc v Jf#T\ »*«©7W* K (1. 4 
7g, 105!)^) S:^o<9Jnx., S»-Cl«FPfl* 
#Lfc 0 -Oil^iC^r|g^^Px.T, pHSr#?j3^|8 

20 5%*»»-C*}^-r5^4:{c:J; 9, N-tKn^^^ 
>W ; K ( 1 . 28g, 7 8 %) Sr#jfc 0 
[0 0 6 1] HlfiM 2 

77^^rtCt Kn^W ; y«^*2NH 2 OH • 
H 2 S0 4 (1. 0 3 g, 6. 3^y *r/U) «: A*b* 1 
0mlt»»U«, 5%*SMt^hy 0 

^v-^/wf ; K (2. 4 5 g N 10; ]} ^e/v) £rt£o 

(c£ "9. N- b Kn^rv^^/l^f * K (1 . 0 8 g , JR 
*6 6%) ^r#fc 0 
[0 0 6 2] 3 

(2. 4 5g, 10> UW) SrAtK -<VifVi^fi? 

40 ^yfyTtt*t5rii^J:9, N-tKn^>7^ 
^ K ( 1 . 0 6 g . IR^ 6 5 %) ^r^tfco 
[0 0 6 3] mt&M4 
77^^^(^ N — t Kn^rv / 7^/K ; K ( 1 . 6 3 
g, 10; y^e/V-) , v-^n^Jeih^ (8. 41 g> 1 

(A A) 2 (0. 015g, 0. 05;!i */U) RZfffi 

m2 5 0m\%{±&^ K*#iaT^ loot-eefif 

^ ^ -^r/^i£^^^ h/77^ -r^W b/c i: r 
50 v'^ p^fyofeft* 4 0 n^t y v 



# 



(13) 
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0R*1 3%) , TWzs& (IR^I 1%) tmbth 
%J&S-ttf>**gM¥U 2 4%j&S;7*/l"f ^ KM, 14% 

l 0 g (t Kp^W^i 5 $ y-e/W Srip^L, ^ 

>r^K*si. i6 g (7. ny^) ^nt^/c 0 *io 



24 
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